Background
The most important factor to improve the poor prognosis of patients with pancreatic adenocarcinoma (PDAC) is to achieve a radical surgical resection followed by adjuvant chemotherapy [1, 2] . The question to which extent surgical resection is reasonable especially in advanced tumors has been controversy discussion within the last two decades [3, 4] . In the meantime, several studies with high scientific quality have clarified at least parts of this problem that has led to changes in the sometimes fatalistic attitude which clinicians even in surgical departments face this tumor entity with.
Venous resections
Initially described in the 1970s, resection of the portal vein or the superior mesenteric vein have gained wide acceptance in centers around the world. The resection with a direct anastomosis or the interposition of a graft can be performed safely, which has been demonstrated in large series that showed surgical morbidity and mortality rates comparable to pancreatic head resections without vascular involvement [5] [6] [7] [8] . In addition, oncological outcome in patients with vein resections has been shown to be similar without increased rates of local or systemic failure [9] . Owing to this observation, an involvement of the mesenteric or portal vein seems to be rather a consequence of the tumor located close to these structures than a reflection of a uncommonly aggressive tumor biology. Venous resections should therefore be performed in a routine setting to achieve a complete removal of the tumor, which has meanwhile been explicitly stated in national guidelines, such as the German consensus publication of 2007 [10] .
Arterial resections
The resection of the celiac axis or the superior mesenteric artery has been performed since the 1970s in selected patients, but is still regarded as an extraordinary approach in PDAC surgery. If the superior mesenteric artery is involved in the tumor process, this is a general exclusion criterion for resection and has only been reported in few patients. In contrast, tumor adherence or infiltration along the celiac axis must not be considered as generally irresectable [11] [12] [13] . In selected patients, the celiac trunk might be resected down to its aortal orifice in Whipple as well as in left resection or total pancreatectomies [11, 12] . As long as the proper hepatic artery can be preserved, a reconstruction is possible. Restoration of the hepatic perfusion must be ensured by re-anastomosing the proper or common hepatic artery. It needs to be mentioned that there are no larger patient series on arterial resections in pancreatic surgery. Therefore, this procedure can be carried out safely in experienced hands, but is not based on highquality scientific data and outcome studies so far [14] [15] [16] .
Combined vascular resections
Resection of both, the portal vein and the celiac axis or mesenteric artery is-comparable to arterial resections alone-not yet a standard procedure and has only be performed in a small number of patients. It may be an individual option for selected patients that are regarded suitable in terms of age and co-morbidities. However, its oncological value has not been proven in larger series, a topic that could be addressed in the nearer future.
Vascular resection in multivisceral approaches
The resection of adjacent organs during PDAC surgery is an established procedure to achieve a radical tumor removal [6, 7, 17] . Although multivisceral resection is associated with an increased morbidity, perioperative mortality and long-term survival is not increased in these patients [17] . In approximately 20% of the patients, multivisceral resection is performed together with portal or superior mesenteric vein resections. This additional procedure does not increase the risk for complications and should, therefore, be performed in patients qualifying for an extended approach of complete tumor removal.
In conclusion, venous resection during surgery for pancreatic cancer can be regarded as a standard procedure in experienced hands, which has been generally accepted and is today part of national guidelines, which underlines the importance and binding character of this approach, which can also be recommended during multivisceral procedures. Arterial resections are technically safe, but still need to be evaluated by high-power clinical studies. They can be an individual option, especially in young patients to achieve a radical surgical resection.
More extended approaches such as combined vascular resection are not yet based on sufficient scientific evidence although they are carried out with acceptable surgical complication rates. Ongoing studies will provide data to underline or disprove these concepts. The results can be expected in the near future and give new input to the discussion on radical PDAC surgery.
